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FIELD OF TFIE INVENTION 
This Invention concerns lubricating oil compo- 
sitions wnlch are especially adapted for use in mechanical 
systems where gears are subjected to great stresses and 
extremely high pressures such as those found in automotive 
rear axles and tractor transmissions. In particular, the 
invention concerns a gear lubricant comprising in combina- 
tion a base oil, at least one polymer of specified structure 
and molecular weight, and at least one extrei* pressure or 
load-carrying agent. 

BACKGROUND OP THE INVENTION 
The problems associated wit« the lubrication of 
automotive rear axle and transmission gears are well known 
to those of skill in the art. Such gears are usually hypoid 
in nature and for reasons inherent in their design develop 
great pressures between the contacting metal surfaces of 
the gear. These pressures literally squeeze out ordinary 
mineral oil lubricants from between the gears and result 
in metal-to-metal contact between the parts of the gear 
under extreme high pressures. Such metal -to-metal contact 
soon leads to deformation and destruction of the gear 
surfaces. 

To alleviate these and other problems it has 
become a common practice to add to pear oils certain 
chemical substances which are generally called additives. 
Among such additives are extreme pressure agents which are 
widely believed to react with the metal surfaces of the 
gear under the elevated temperatures and high pressures 
generally encountered during operation of the gear to form 
thin films. These nerly formed layers act as separants 
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- lubricant. Tor the gear . urfaCe8 ^ ^ 
™uce decretive »etal- to -«etal contact. 

will , ,r ently * dttSand ^ arl " n f ° r 1UbrlC - t » 

-HI function .ati.r.ctorily a. gear lubricant. under a wide 

«nge or temperature conditio*.. Such ca.po.Uion. are" 

ZZ^Z ^ " WlatlVely 8M11 * — ™y 

with changing tcperature and they are cecnnonly graded 

r""^ *° Bt&ndardS — ^ to their vl.co.ltle. at 
(e.g.. o-P.) and high te^rature. Kg ., 

*>cau.e or thi. grading. . uch .ear oil. are often .aid to 
* .ultigraded.- te™ or widely accepted except, 
.uch .ultigraded gear lubricant, can ai.o be ,. ld to ^ 
hieh vl.co.ity indlce.. Hultigraded gear lubricant, thu. 

have the de.lrable property or being able to runctlc* 

U->. though cold, upon being put into .ervice and 

*~tinc co • unction .ati.ractorily tney ^ ^ 

during operation. 

In addition to being .ultigraded. it i. de .lrable 
that lubricant co.po.ltic*. e.peclally adapted ror use a. 
«~r lubricant, exhlblt 8hear 8tabmty ^ ^ ^ 
they .in not deerade or lose viacesuy m ^ ^ 

<* the .hearing rorcec encountered during their use 
Ccpocitlon. exhibiting de.lrable .hear .tabillty win be 
round to generally have a vi.co.lty within 8 5 to 95* of 
their original vl.co.ity after *any ho,r. (.ay loco) or 
•ervice. It ha. been recognised that *any ordinary vl.co.lty 
index laprover. coa»cnly added to cranKca.e lubricating 
OH-, .uch a. high .oleclar weight polyi.obutylene and 
poloracrylau.. do not poc.e.. the de.ired .hear .tabillty 
ror u.e in ioprovlng the vl.co.ity ,ropertle. of gear 
lubricants, j 
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It ha. now been found that, multlgrade lubri- 
cant, exhibits exceptional .hear .tablUtle. can be made 
by combining In certain proportions base oil., polymer, of 
•Peclfled .tructare and molecular weight and extreme pre..u« 
•Sent.. 

SUMMARY THE JNVrvrj r*, 
The lubricant, of the present Invention comprise 
(A) .bout 95 to about JO. preferably about 90 to about 50 . 
~l«ht percent of a base oil (B) at least one extreme 
pressure agent In an amount sufficient to Improve the 
extreme pressure properties thereof, and (C) about 5 to 
•bout 70 weight percent of at least one oil-soluble polymer 

polymer being . homopolymer of a non-arcmatlc mono- 
olefln having at least three carbon atom, and having a 
number average molecular weight (Hh) 0 f about 750 to about 
10.000, and present In an amount sufficient to make the 
lubricant SAE multlgraded between SAE 75 W and SAE 250. 

DESCRIPTTffw <w ^tHv. Tyre fynn nTwurpg 
The base oils of the present invention, that Is. 
component (A), have viscosities of about 4o to about 2000 
SUS (Saybolt Universal Seconds) at loo'F. Preferably they 
have viscosities of abr-ut 75 to about 5 00 SUS at I00T., - 
•nd most preferably ci' about 100 to about JOO SUS at 100-p 
These base oil. «*y be natural oils, synthetic oils, or they 
can be combinations of two or more of these type, of oils; 
«.«.. combination, of different natural oil., combinations 
of different .ynthetic oils, or combination, of one or more 
natural oil. with one or more synthetic oils. Selection of 
MterUl. .ultable a. ba.e oil, 1. „lthin the .klu of the 
art u«lne the parameters herein set Torth. 

When the base oil 1. a mixture of natural and 
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synthetic oils, the mixture contains about 5 to about 95 
:»ight percent of at least one synthetic oil. Preferably 
•uch mixtures contain 40 to about 90* natural oil and 60 to 
about 10* synthetic oil. Of course, both the natural oils , 
and synthetic oils can themselves be mixtures of various 
types of natural oils or synthetic oils. 

When the base oil consists of natural oils, they 
are often derived from petroleum, although oils derived 
fro. other natural sources such as shale, coal, animals and 
plants can also be used. Among the general types of 
petroleum oils useful In the compositions of this Invention 
aw solvent neutrals, bright stocks, cylWr stocks, reslduai 
oll». hyd roc racked base stocks, pararfln oils Including p.j e 
oils, and solvent extracted naphthenic oils. Such oils and 
blends of them are produced by a number of conventional 
techniques which are widely known by those of skill In the 
•rt. All that Is required of oils useful in this Invention 
is that they have viscosities falling within the above-noted 
ranges which enable the final composition to have the below- 
recited SAE multlgrade properties and that they be generally 
compatible with the other components of the gear lubricant 
and the materials used in construction of the gear assemblies 
in which they function. 

As is noted above, the base oil can consist 
essentially of or comprise a portion of on* or more synthetic 
oils. Among the suitable synthetic oils are nomo- and lnter- 
polymers of C,-„ olefins, carboxyllc acid esters of both 
monoalcohols and polyols. polyethera. silicones, polyglycols. 
silicates, alkylated aronatlcs. carbonates, thlocarbonateo, 
©rthoformatea. phosphates and phosphites, borates and halo- 
genatcd hydrocarbons. Representative of such oils are heco- 
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SUlcon-U^d oil. such „ , 
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UAd«r dp Chemical Co. of . . 
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T ^ ^ " CmhetlC «» thl. invents. lf ta 

th. for. they are u . e < ( .. t<t M biend>) they exhiMt 

*l.coaltle. within the aforesaid 1JjBlt ^ 

The fact that the base oll8 ^ tM , 

7 COOaUt " n * tUr * 1 ' *™»tic. or nat-r.l-.ynth.tie 
^ d ~ ~* — — the., three type, or cU. 
«• "~~.ru, eoulval. nt . er ,ach other. Certain type. 

b... on. „ UMd ta certaln toventiye caaposltlonm 

-pecinc property, they pos.es. . uch M non . 

ri™ ty or uck „ correaimy ^ <pecific ^ 

%»•«.» .liver or c-ctalun) «m»v, 

7 vhlc >» *re used In certain 
•pecUllzed gear «.«wbll« 3 t„ 

tVM . „ v "* ln 0 ^ r expositions, other 

type, or ha.e oil. ^ b. prer.rred ror reason. oT avail- 

^ — *~ or base ou. ^.. 

they are not nweiMrlly function^ — . , 

* 4unc ™onal equivalent, of each 
other In every lnatance. 

It 1. preferable that, ir the lubricant, of the 
present invention consist. 

tl „ . "* e "«tlally or only one synthe- 

tic oaae oil and only one polv»»- . 

w Polyacr. I.e.. component (C), 

«- >«. ... „.« * rra tw _ Mtfti> 

<•». «»» th. p ^ t «„ „ . ^ ^ ^ 

*■ 1. clear frca th« ^, 

in * discus. Ion, In certain 

•-bodUcnt. or thl. Invention the ,v„^m, . 
_ % , *•*• «yntnetlc oil is not 

. ulror . . UIecn> tolo€<n> m ^ ^ ^ ^ ^ 
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*nd hydrogen, etc.; or couree. In other embodiment, the 
ajmthetlc oil will be .olely „; .carbyl i„ nature. Thl. 
Im also true of the natural oil. u ..d In thl. Invention. 

In «ny embodiment, it i. preferable that the 
•ynthetlc oil have a number average molecular weight ^ 
•tout 800. naturally, ,uch oil, mut al.o conform to the 
*l.co.lty ll»it«tion. «t forth above. 

A Mcond component of the gear oil. of thl. 
Mention, that i., component (C), i. . t leMt ^ oll . 
.oluble pol^r .elected from the group collating of 
hcmooolymer. of ncn-arcmatlc monool.f in. having at least 
three carbon atom.. 

tbm characteri«ation of the., polymer, a. oll- 
-olubl. doe. not nece.*arllv mean they .oluble in all 
ba.. oil. i„ all proportion., it means they ar. , oluba . ln 
the ba.e oil. with which they .„ formulated to a degree 
•ufflclent to alio- the lubricant ca.po.ltion to be multi- 
ped between SAK 75* and SAB 250. The.e polymer, have 
the ccmmon property of having number average molecular 
velghtn within the rang, of .bout 750 to about lo.OOO; 
preferably their molecular wight, li. between about 900 
and about 5,000. 

The above-mentioned hanopolymer. can be prepared 
fro. non-aromatic monoolefin. having at least three carbon 
atom, and preferably no more than twenty carbon atom, by a 
number of polymerization technique, well >cna*n to tho.. of 
•kill in the art. It .hould be noted that -hcmopolymer" 
—d herein, de.cribe. polymer, mad. f r « monoolefin. 
having the .ame number of carbon atom,. Thus, polymer. 
«ade from a mixture of buten.-l and l.obutylcne are. ,„ the 
term, of thl. .peclflcatlon and the a rP cnd.d claim., homo- 
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polymer, or butylene. When they contain predominantly 
unit, derived from a .Ingle they ^ be nfomi 

to a. Pol^ra of that Laser, but. .uch terminology doe. 
not exclude the powibllity of the presence of . minor 
*"° Unt ° f » Unlt « «»«^ed from other Loners. Thu., a 
-po2yl.obutylene poller" might contain unit., 8<* of which 

derived from i.obutylene, 1 5 * froa 1-butene and 5 < 
fro* 2-butene. 

Particularly preferred are homopolymer. ude 
from C a to C»o monool.fln. .uch as propene. 2-butene, 
fobutene, hexen-l, <ecen«- 3 , ftradecene-*, etc. More 
preferable are homopolymer. derived froa C 4 to C. 1-olefi™ 
•«cn a. butane, i.obutere. pentene-1, heptene-1. etc. The 
■ct preferred homopolymers are those of propene and the 
various butene.. 

Technique, such as Zleglor. catlonic, free- 
radical, anionic, emulsion polymerization and so forth can 
be used in appropriate circumstance, to prepare these 
polymer.. A particularly convenient technique for poly- 
merizing .uch olefin. foP use ln ^ u throuen 
the «.. of a Lewi, acid catalyst such a. •l 1B o»w chloride, 
boron trlfluorlde. tltanlun tetrafluorlde and the like. 
The., polymeria Ion. arr. well Known In the art and need 
not be described further at this point. 

A»ong the polymero that are useful ln the 
composition, of the present invention are the following a 
polyl.ob«ten. of Rh 1 3 00. a poly(l-octene) of fih «300. a poly 
(5-heptene) of fih 900, a polyd-eicoaene) of In of 9500, a 
poly(l-nonene) of Rh J700. a poly (J-^thy 1-1 -pentcne) of 
Hh 1700, a poly(5-ethyl-l-hexcne) of Rh of ?;>oo, and a 
poly (8 -methyl -l-tetrad*ccne) of fin 1900. 
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In general, it is preferred that the polymers of 
the present Invention, i.e., component (C), for reasons of 
oxidative stability, contain no more than five percent 
unsaturation on the baa is of the total number of carbon-to- 
carbon covalent linkages present within an average molecule. 
Such unsaturation can be measured by a number of means well 
known to those of skill In the art, such as infrared, NKR, 
etc. Most preferably theae polymers contain no dlscemable 
unsaturation. 

A particularly preferred polymer meeting all the 
above requirements is polylsobctene, although other polymers 
such as polypropylene may also prove equally useful and 
desirable. . 

The* third component, I.e. , . component (B), of 
the lubricant compositions of this invention. Is an oil- 
soluble extreme pressure agent, or a combination of two or 
more such agents. Substances which function as extreoe 
pressure agents in lubricating oils are of an extremely 
diverse nature as la well known to thoce of skill In the 
art. See, for example, the particularly useful discussions 
in the books "Lubricant Additives* by C.V. Smalhcer and R. 
Kennedy Smith (texius-Hlles Co. Publishers, Cleveland. 
Ohio, 1967). pages 9 et seq.; "Cc*r and Transmission 
Lubricants", by C.T. Boner (Reinhold Publishing Corp., 
Hew York, 156%), pages 85-IOO; and "Lubricant Additives" by 
M.W. Runncy (Noyce Data Corporation, new Jersey, 1973). 
P*9 # * These publications discuss how to make 

and/or use extreme pr+esure amenta as veil as discuss 
the state of the art with reqard to txtrnw pressure 
eqents. 

A»oi»9 the types of compounds known by those 
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•killed In the art to be useful as extreme pressure agent. 
In the lubricating compositions and, therefore, uocful at 
component <D) of thin invention, are organo-boron, organ o- 
■ulfur, organo-halogcn, organo-halosulfur, orcano -phosphorus, 
organo-halophosphorus, and organo-thlophccphorus coo pound, 
as well as esters, aaldes, arid .alt. of phosphorus and car- 
boxyllc acids and oil-soluble ■olybdenu.-containlng 
complexes such as those disclosed in U.S. patent 3,5*1,01*. 
Each of th... type, of ce-pound. b. .^ufled ^ 
the following* 

(1) Borate esters of C,-. alfcanols and adducts pre- 
pared by reaction of succlnlaldes or polyalkylene aalnes 
and boric acid. Specific exaaples include trioctyl borate 
and the adduct fomed by reaction of boric acid with a 
polyisobutenyl succinlaide of tetraethylene pentaalne. 

(2) Sulfurixed olefins, sulfurixed fatty acid esters 
of both natural (e.g.. .pen. oil) and synthetic origins, 
trigones, thlenyl derivatives, sulfurixed terpenes, 
sulfurixed oligomers of C,-. »onoolcfins, xanthates of 
alkanols and other orcano-hydroxy compound, such a. phenols, 
thlocarbaMites mode fro* alkyl amines and other or^ono 
aalnes. ete.j suirurlxed Dtels-Alder adducts such as those 
disclosed in U.S. reissue patent RE 27,331. Specific 
examples include sulfurixed polylsobutene of Eh 1100, 
•ulfurlxed triisobutene, dlcyclohexyl disulfide, dlphenyl 
and dibenxyl disulfide, etc. 

(3) Chlorinated waxes of both the paraff lnlc and 

■lerocryatalline type, polyhaloarrantlcs such as dl- and 
trichlorobenxcne, trlf luorotothyl naphthalenes, perchloro- 
benxene, pentachlorophcnol, dlchloro dtphenyl trlchloro- 
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natural acids (e.g., Itn oleic) and esters, amine, ammonia, 
and metal (particularly lead) salts thereof, and amides and 
imidazoline salt and condensation products thereof, oxa- 
zollncs, and esters of fatty acids, cuch as ammonium di- 
(linoleic) acid, lard oil, oleic acid, animal glycerides, 
lead stearatc, etc. 

Many of these uxtreme pressure agents and further 
specific examples are described in detail in the afore- 
mentioned books, "Lubricant Additives" and "Gear and 
Transmission Lubricants". 

Particular classes of extreme pressure agents 
useful in this invention are the eulfurlzcd hydrocarbons 
and organo-thlophosphonyl salts, and mixture? of such com- 
pounds. The preparation -or such compounds is veil known 
in the art. See, Tor example, the disclosures of U.S. 
Patents 5,231,558 and 3,197,%05* and the above-noted books, m 

brief, the organo-aulfur compounds are Mdt by reacting an 
organic material such as isobutylene with a ha losul furl ring 
•gent such mm sulfur monochlorid* and rub««qu«ntly tr«atlngtH* 

intermediate formed with a sulfurizlng agent cuch as sodium 
sulfide or polysulfldc to produce the desired organo-sulfut 
extreme pressure agent. TJ>c organo-thlophosphorutf compounds 
are conveniently made Ly reacting a phocpho:uc sulfide 
(e.g., P4S10) with a a*rcaptan or alcohol. 

At least one of the afore -described extreme 
pressure agents is present in the composition of this 
invention in an amount sufficient to improve the extrcne 
pressure properties of the composition. Tii general, this 
amount will bo about 0.?5 to about 20 weight percent of the 
total composition. More pi^ferubly, lt'rnngcn froa about 
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0.5 to about 10 weight percent of the total composition. 

Often it la desirable to use combinations of 
two or more of the above -de scribed extreme pressure agents. 
Such combinations can Include mixtures of two or more 
compounds selected from a single class, or compounds selected 
from two or more classes of extreme pressure agents. What- 
ever the particular combination is, however, the total 
amount of extreme pressure agent will fall within the above - 
recited ranges. 

lubricating oils for gears can be classified 
according to a scheme introduced by the American Society of 
Automotive Engineers (SAE). According to this so-called 
SAE classification such lubricating oils are classified 
into two groups on the basis of their minimum viscosities 
at 210*I\, (<fl # C). These groups are the winter grades 
and the normal grades, fcach of the two groups Is divided 
Into a number of classes. The classes of the winter 
grades are Indicated with the letter V preceded by a nurber, 
*.g. # * 75*. SOW or 85* oil. The winter grades have a 
specified minimum viscosity at 210*F. The classy of the 
normal grades are indicated by a mnber only, viz. a 90, 
1*0 or 250 oil. The normal grades must have a vlrcojlty at 
210V. within a specified range. Generally, oil* complying 
to a certain winter grade do not comply with the v If cecity 
requirement for any normal grade as well, and, conversely, 
oils complying to a certain normal grade do not Comply 
with the viscosity requirement for a winter grade. Lubri- 
cating oils that fall within one SAE class only (vir. 
either comply with a normal or a winter grade) are designated 
as single-grade lubricating oils. Examples of widely used 
a ingle -grade lubricating oils arc SAE 75* and SAE 90 oils. 
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<*x the other hand, lubricating oils vhich do In fact 
comply with the specification of both -inter grade and a 
normal grade are designated as multigradc lubricating oils. 

It Is a particular feature of the compositions of 
this invention that they may be multlgraded according to 
SAE standards within the multigradc range lying between 
SAE 75* and SAE 250. This means that the compositions have 
viscosities which allow them to be characterized as multi- 
grade; that is, they may be, for example, SAE 75V/B5V, 
SAE 90/250, SAE 85W/H0 and so forth. The viscosity pro- 
perties required to be exhibited by compositions meeting 
•uch standards are summarized in the following table: 

TAPIE I 

SAE SAE SAE SAE SAE SAE 

vi. r . 2io-P( 99 -c)( a ) fi£i S2i -2SL 250 

7.0 11.0 u.o 25.0 %j.o 

np rcq.no req.no roq. 25.0 4}.0 no req 

40.O *9.o 63.O jk.o 120.n 200.0 

no req.no req.nc req. 120.0 200.0 no req 

(a) Viscosities determined by ASTM D-**5 procedure as set 
forth by the American Society for Testing and Materials, 
1916 Race Street, Philadelphia, Pa. 19103, U.S.A. 

(b) Ccntlstokes 

(c) Saybolt Universal Seconds 

Thus the lower SAE value is the minimum viscosity the oil 
can have (and still meet the standard), while the upper 
value is the maximum viscosity the oil can have. For 
example, an oil multlgraded as SAE 75V/90 has (as the data 
in Table I shows) a minimum viscosity of *.2 cSt(or *0 SUS) 
at 2WF. and a maximum viscosity of 25 cSt (or 120 SUS) at 
210 # K., while an oil multlgraded as SAE 90/1* 0 has a 
Blnimum viscosity of H.o cSt (or 7**0 SIC) and a maximum 
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viscosity of *~.0 cSt (or 200 SUS), both measured at 210*P. 

It is these viscosity properties which make the 
compositions of this invention especially useful since they 
can function satisfactorily over a wide range of tempera* 
tures. Thus, the compos it ions can function to lubricate a 
gear at extremely cold temperatures during start-up or 
-bile flying at high altitude and still maintain satisfac- 
tory lubricating properties veil after operation of the 
gear has resulted in a substantial Increase in temperature 
or the gear-containing device has returned to a warm 
environment. 

Many of the preferred embodiments of this inven- 
tion are also characterired by properties which permit them 
to conform with the requirements of KIL-L-2105B specifica- 
tions promulgated by the U.S. Government for gear lubricants. 
They thus possess adequate prc^rtlcs with respect to foaming, 
thermal and oxidative stability, water separation, cocoa - 
tablllty and copper corrosion. 

In Addition to the three essential components 
discussed above, the compositions of this invention can also 
include other conventional lubricant additives which confer 
a variety of beneficial properties upon the composition; - 
Such additives as ant i wear agents and additives to improve 
the load-carrying properties of lubricants such as tri- 
hydrocarbyl phosphates or metal, particularly zinc hydrocar- 
byl dithlophosphates; antioxidants such as hindered alkyi 
phenols (e.g., 2,6-01-t-butyl-*-c*thyl phenol); rust 
Inhibitors such as alkylated succinic acids and anhydrides 
or calcium, bariux or sodium sulfonates; ashless detergent/ 
dlsporoants such as those noted below; a ah -forming deter- 
ge nt/d is per sants such as metal phenates and sulfonates; 
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anti-f oaaing agents, auch as silicones, tint! -friction 
agents, such ac stcaryl alcohol or ctcaryl cyanide; dyes, 
metal deactivators and oo forth may bo included in appro- 
priate amounts, in the ceo osltlon of this invention. 

Among tlic ashless dotcrc«nt/dinrcraants which can 
be used to advantage in tho oil compositions of this inven- 
tion are those which arc formed by reaction of a mono- 
alcohol or polyol with a high molecular wciGht mono- or 
poly carboxy 11c acid acylatlnc *f.ent containing at least 
thirty carbon atoms in Uie acyl moiety. Such ester compo- 
sitions are well Known to those or skill in the art. See, 
for example, rrench Patent Specification 1,396.6*5, British 
Patent Specifications 961,850; 1,055,337; **d 1,306,529 *» 
well as U.S. Patents 3.255,108; 5,311,588; 3,3*1,776; 
3.3*6,3*5; 3.381.022; 3,522,179; 3.5*2,680; 
3,576,7*3; 3.579.*50; 3.632,510; and 3,639,2*2. of the 

for*90lfw* 0.5. and foreign p*t«nt publications describe 
how to make and um such composition*. 

Another type of particularly useful ashless 
dlspersant is fomcd by the reaction of a mono- or poly- 
carboxyllc acid acylatlnc acont with poly onirics. Other 
related useful dispersants can be prepared by pott-treating 
such dJspersants with alkoxlden, cyanides, etc. Sce,for 
example, U.S. Patents, RK 2G,*33; 3,172.893; 3.216,936; 
3,219.666; 3,256,185; 3* 272,7*6; 3,278.550; 3.306, *93; 
3.3*1.5*2; 3.366,569; 3.373,111; 3,37*. 17*; 3.502.677; 
3,5*1,012. Other useful ashless dispersants are fomed by 
the, reaction or a halofccnatcd polyaxr with a polyaikylcnc 
poly amine. Such dispersants are described in U.S. Patents 
3.573.010; 3.57*. 570; 3, *3«,757 ; 3.565.8c* ;nnd 3,!*5.*92. 
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Still other ashless dlspersants art formed by reaction 
of an alkylated phenol, a lower aldehyde and an amine or 
polyamine via the veil-known Mannleh reaction. The 
preparation of auch materials in lubricants are disclosed 
in O.S. Patents 3,036,003, 3,368,972* 3,413,347, 3,448,047* 
3, 539, f 33* and 3,649,229. 

A particularly useful type of additive often 
included in compositions of this invention is one or more 
pour point depressants, ibe use of such pour point depres- 
sant* in oil-base compositions to mprove the low tempera- 
ture properties of the compositions is well known to the 
•rt. See, for example, the aforementioned book "Lubricant 
Additives* by Smalheer and Smith, page 8, and *Oaar and 
Transmission Lubricants", p. 102, and "Lubricant Additives" 
by Renney. Among the types of compounds which function 
•atlsfactorily as pour point depressants in the composi- 
tion of the present invention are poiymethacryietes, poiy- 
acryiates, condensation products of ha lope raf fin waxes 
and aromatic compounds, and vinyl carbosylate polymers. 
A particularly useful class of pour point depressants are 
terpolymers made by polymerising a diaikyl fumarate, 
vinyl ester of a fstty acid and a vinyl alkyl ether. 
Techniques for preparing such polymers and their use* are 
disclosed in O.S. patent 3,250,715. Generally, when they 
are present, in the compositions cf this invention, the 
pour point depressants are present in the amount of 0,01 
to about 5 weight percent of the total composition. 
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It i. b.Xi.v*J th*t th. M tur. of th. invntion My b. TOr- 
.ecur.t.ly wetaud fro. . .tudy o, th. foXXowin, .x^X.. which 
«. ,lv„ « lnly for lllMtritlv| ^ lnno ^ y 

i»fnd.d to limit th. .cop. of th. cl.i^d invntion. 

A n«-b.r of co-po^tioa. ^bodying th. pr...«t invntion 
«. Pr.p*r.<l by bl.ndin, to^tfc.r th. co.pon.nt. outline in T*bl. 
XI i» th. indicts proportion. w*tch .r. .XX p.rcnt.o.. by vi.ht. 
«* vi.co.ity prop.rti.. of th.- co^>.ition. „. .l.o .u»*ri,.d 
i» T«bX. ». It .ho«Xd b. not^i that vn.r. th. p.rcnt.o.. of 
co^on.«t. do., not .dd up to 100. th. b. lMC , of th. co^o.xtion 
eo«.i.t. of . pour point d.pr...in, t.rpoly^r of . c 12 -C u 
f«~r.t. di..ur, .thyl vinyX .th.r .»d vinyX *ct.t.. 

th. .xtr~. pr...ur. . 9 .nt. «^d in pr.p.rin, th... bX.nd. 
of E««px.. X-IO .r. .XX co_rci.Xly *» ilMm «u tur .. 
or,— thiopho^honyi ..It. .„d i* MamA nydroc.rbon. .old by 
tubri, ol Coroor.tion of CX.vX.nd. Ohio. und.r An v x«oX »J.. 
AnuXMoX 9tA* «nd An^XMoX »»•. 

A. c.n b. f ro « .„ . XMUMtlon of tha d4ta ift n 

•~h o, th. bX.nd. of ex^pX.. X-XO i. .uXti,r.d.4 .ccordin, to 
«Al -t.nd.rd. b.t^.n SAB 75- .nd TAT 250. ^ bl.nd. .x. 0 
..tl.f.ctoriXy Xubric.t. .«to«,tiv diff.r.nti.l .nd .xhlbit 

o«t.t^in, .h..r r..i.t.nt prop-rti.. ov .r prolong u ... 

Lubric.tin, oil concntr.t.. c.n .l.o b. und convni.ntiy 
to pr.p. r . .uch coition., .nd .r. vithin th. .coo. of th. 
pr.~nt invntion. Tor .x«pX.. . mlmU „ t€> th . t 

of ex^px. « c .n b. pr.p. r ^ by fir.t 



• Tr.d. Mark 
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forming * concentrate of polymer, extreme pressure agent 
and pour point depre5sant In the relative amounts of 62 
parts, 16 parts and 1 part In 21 parte of solvent neutral 
diluent oil (all parts by we lent). Such a concentrate Is 
then blended with an equal part of an appropriate synthetic 
alkylated aromatic oil to form a composition closely 
resembling that of Example 6. 

These, concentrates comprise (B) at least one of 
the afore -described extreme pressure amenta and (C) homo* 
polymers, the amounts of (B) and (C) incorporated In said 
concentrate being such that when about 75 to about 25 parts 
by weight of the concentrate la blended with about 25 to 75 
parts by weight of at least one natural, synthetic or 
synthetic -natural oil mixture having a vlocoolty of about 
40 to about 2000 SUS at 100*F. , the resulting blend is * 
lubricating oil composition multlgraded according to SAE 
standards within the multigrade range of SAE 75* to SAE 250. 

For example, these concentrates comprise about 
15 to 70 percent of an oil (which can be natural, synthetic 
or a mixture of the two), about 85 to Y> percent of t.te 
af or* -described polymer and about 5 to about >C percent of 
the afore -described extreme pressure agents. Optionally 
such concentrates can also contain about 0.5 to about 5 
percent of a pour point depressant. 
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tkx EKBOomnn* or thx nvnrioii is which am exclusive »omn 
an ntr^iLRGK is claimed aax deputed as follows t 

1. In a multigr*4»d ga*r oil co»po«itlo« comprl»livg (A) 
about *5 to about 30 vaight ptrctflt of a baaa oil having • viacosity 

01 /i 40 to about 2000 SOT at 100°r. and (B) at laaat ©no 
tr.tm o««*ur« agant in an amount aufflclant to import •xtxmmm 
proaauru propartlaa tbar*to # tha lm piofm«n t in said composition 
comprising Incorporating tbcraln (C) about 5 to about 70 vaight 
parcsnt of at laaat on oll-aolubla bomopolymar of a non-aromatic 
momoolaflm having at laaat 3 carbon atoms, aald polymar having a 
numbar avarago molacular vaight of about 750 to about 10,000 and 
praoant in an amount ao at to allow tha lubricating oil composition 
to bo multigradad according to SAX atandarda in tha muitigrada 
rang* batwaan SAX 7 Sir and SAX 250, and aaid baaa oil baing aalactad 
from tha group conaiating of natural oil, symtbatlc oila and mix- 
turaa of about 5 to about f5 vaight parcont of at laaat ona natural 
oil and about M to about 5 vaight parcant of at laaat ooa symthatlc 
oil, 

2. A composition aa clsi^sd in claim 1 vharaln tha baao oil 
has a vlacoaity of about 75 to about 500 SW at 100°r. 

3. A compoaltion aa claimad in claim 1 vharaln tha baaa oil 
haa a viscosltv of about 100 to about 300 SOS at 100°/. 

4. A compoaltion aa claimad in claim 1 vh»ral* tha amount 
of axtrma prusaura agant la from about 0.25 to about 20 vaight 
parcont of tha total composition* 

5. A compoaltl'^ aa claimad in claim 4 vharaln tha axtrmma 
praaaura agant la aalactad from tha group conaiating of org* no- 
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boron-. or?»no-aulfor-. orosno-hslo-, orosno-hslosnlfor-, orysno- 
phospbortu-, a»d or9«no-thiopho«phonw-co*powivd» and astsra, 
amidss and s^lts of phospborwn **& earboxylic acid*. 

e# a composition as claims* in cUii 5 vhsrsin ths **%r*w 

prsssnr* scant is a mixture of orgino-thiopbos phony 1 salts sn4 
snlfurlssd hydrocarbons. 

7. X composition comprising ths composition of cliU 1 and 

abont 0.01 to nbomt $ vslght psrcsnt of at lssst cms *our point 
dsprsssant. 

«. A composition as eUlMd In clslm 7 vhsrsin ths poor 

point dsprmssant 1* sslsctsd from ths group consisting of poly- 
Ktbaerylatss, poly* cry 1st* a, condensation products of halopnraffln 
***** and nroMtlo compounds* vinyl carboxylatss and tsrpolymars 
of fsmaratm alkyi sstsrs, vinyl aUyl mtbsrs nnd vinyl carboicylatas , 

t # A composition as claims* in clsisi 0 vhsrsin ths pomr 

point dsprsssant is a tsrpolymsr of a dialkyl fumarata. sttyl 
vinyl sthsr, nnd vinyl csrbojcylnto. 

10. A composition ss elaimsd in claim 1 vhsrsin ths homo- 
polymsr is dsrlvsd from a Cj-C 20 ol «' lB » 

11. A composition as elaimsd in claim 10 vhsrsin ths polymsr 
has a nombsr avsrags molsevlar vsight of about *00 to about $000. 

12. A composition as elaimsd in claim 11 vhsrsin ths homo- 
polymsr is dsrir^d from s C 4 -C f i-olsfin. 

11. A composition as clslmsd in claim 12 vhsrsin ths homo- 

polymsr is dsrlvsd from propsn» or a butsns. 

23 
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14. A ccvpoaititm aa claimmd in claim X wfcarait* tha polymar 
haa * number avarag* molacular weight of about 900 to about 3000. 

15. In a lubricating oil composition comprising (X) about 

90 to about 50 waight psrcsnt of a baaa oil consisting ••aantially 
of natural oil baring a viacoaity of about 75 to about 500 SUS at 
100°F., and (B) about 0.25 to about 20 waight parcant of at laaat 
ona axtxam* prasaura agant aalactad from tha group conalating of 
organo-thlophoaphonyl aalta, sulfurlsad bydrocarbona and mixtures 
thereof, tha imp r o»amant which ccaipriaaa incorporating t bar a in 
(C) about 10 to about SO weight percent of at laaat ona oil- 
aolubla homopolymsr of a non-aromatic moooolefin having between 
three and twenty carbon atom*, aaid polymer having a number average 
molecular weight of about 750 to about 10,000* and praaant in an 
amount ao aa to allow tha lubricating oil composition to be multl~ 
ended according to 8X1 atandarda in tha multigradm rang* between 
UJL 75* and SAX 250. 

lo. A compoeition aa claimad in clair 15 whs rain tha homo- 

polymar ia polyiaobutana having a numbar average molecular walght 
of about 900 to about 5000. 

17. m a lubricating oil compoaition comprising (A) about 

90 to about 50 weight percent of a baaa oil having a viacoaity of 
about 75 to about 500 SVS at 100°P.. aaid baaa oil compriaing a 
mixture of about S to about 95 waight parcant of at laaat ona 
natural oil and about 95 to about 5 waight parcant of at laaat ona 
aynthatlc oil. and (») about 0.25 to about 20 waight parcant of at 
laaat ona art ram* praatura agant aalactad from tha group conaiating 
of organo-thiophoaphonyl aalta. aulfuriaad bydrocarbona and nixturea 
thereof, tha improvement which comprlaaa incorporating theraln 

24 



0 



1043322 



r 

4 

i 

V 



(C, .bout 10 to .bout 50 vi,ht parent of .t l.«t on. oil- 
.olubl. b~>poly-r of . «on-.— tic —l.fin b~lnc b.t— 
^o. .n. t~nty cr.cn .to-. — ^ — ' — ' 1 
.oX.eul.r ~l*t of .bout 750 to .bout 10.000. .no P".«* in « 
wunt .o to .11~ tb. lubrictin, oil coition to b. -Iti- 
,r.d* .eeoroln, to SX, .fnd.ro. in tb. .ultier.d. r.no. ^ 
8AB 75* iM SAK 250. 

X8 A coition .. cUi-d in el.!. » Vb^r.in th. ho~ 

poly-r i. polyi.obat.n- . — .~r.«. ~Ucul.r -l,ht 

of about 900 to about 5000. 

„. A co^itio. cUl^ in eUl. 1 *b.r-ln th. .ynth-tic 

oil 1. not o.ri~d fro. th. ol.fin. » «- poly~r. 
a0 . A eo.po.ltlon cUi-d in cl.1. 1 "b.r.in th. .ynth.tic 

oil i. not .ol.ly hyoroe.rbyl in eo.po.itio». 

A ccpciticn .. cl.i— in cl.i- 1 w».r.i« tb. .ynth-tic 
oil U ..1-ct.o fro. tb. *rocP con-i.tin, of 

infrpoly-r. of C,-C„ ol.fin.. c.rboxyllc .da c.rbon.t... 
t hloc.rbon.t... ortbofu-r.t... pbo-P-t... pho-phlt... .1*1— 
.re-tic .llicon... polyolycol.. poly.tb.r-. .ilict-. -n- 
balogatiatad hydrocarbon*. 

A co.po.Ulon .. cl.i- U cl.i. 1 vh.r-ln tb. b... oil 

eo^ri... .bout 40 to .bout *> vlcbt p.r~nt of .t l.»t on. 

,* t „.l oil -nd *bout .0 to .bout 10 viobt p.rcnt of .t l...t 

ona aynthatic oil. 

„ Tb. co.po.ltlon .. .1.1- in cl.i. 1 vb.r.ln th. .yr.tb.tie 

oil b.. . n-b" -r.,. ~l-cul,r -l*ht b.l~ .bout SCO. 
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a4 i„ . lubrlc.tin, oil co.po.Ulon co.prl.l«« (A) — t 

- to .bout » volobt p-rcnt of . .... oil -Utta, 

or .yntb.tlc oil b~lno • vl.co.lty of .bout 7, to .bout 500 S«S 

.t ioo«r.. .no (•) — * - 20 ~ l9 " P " e ^ ° f 

X-.t on. .xtrow. or.-ur. ..Let* fro. ^ ,roup con.i.tin- 

of o^-t.lo^.^1 ..If. «a««U- bydroc.rbon. - 

tb. Up, co. P rl... incorpor.tln, tb.~ln (C 

10 to .bout 50 -l 9 ht p.rcnt of .t l«.t on- oil-.olubl. 
no ~poIy-r of . nan-.ro-.tic -nool.fln n-in, b.t~.n thr~ .no 
_ty c.rbon .to-. ..1. Poly-cr H-ln, . «— « 
vloht of .bout 750 to .bout 10.000 .no pr~nt in .n — * .o .. 
to .llo- tb. lu.tlc.tin, oil co.po.mon to b. -1*1*— .ceor-in, 
eo .t.n- rt - in tb. — — - - ~ 25 °" 

„ „ edition cl.l~d 1. cUl. U Wh.r.l» tb. bo~- 

poly-r i- polyLobufn. b~in«.nu~r 
of .bout «O0 to .bout 5000. 

„ > eo,*~tr.t. co.pri.ino <») « "tr~. P~..uro .,.»t 

.oo t C, .t 1-t on. oll-.olubl. b~poly-r of non-.ro-tic -no- 
olofin. b~ln, .t 1— *b~ -rf>on .to-. M U poly-r b-ln, • 
-locuUr -lent of .bout 750 to .bout 10.000. tb. 
«o«t. of (•) .n« (O incorpor.t^. in ..1- conc^tr.t. b.ln, 
« cte tb.t ^ — t 75 to .bout » P«t. b, vl,bt of ..1- 
c.tr.t. 1. vitb .bout » to .bou* 7, P.rt. b, of 

.t 1-t on. b... oil of *i.co.lty of .bout 4. to *bout ,.000 SOS 
B t tb. r..ultlno bl.no 4. • Xubrlc.tin, oil ccpo-ition 

„ h lch incorpor-t.. .bout fl- to .bout 70 P—nt of <« 

^ *blcb 1. «Ui^.^ .ccor-lno to SX, .t.no.ro. *itbln - 

-ltl,r.«. «n*. of 75. to s~ ,50 — ^ 

26 
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proprti... ..Id b... oil b.in, "l~t* fro. th. ,roup eowl.tln, 
of wtur.X ell. .ynth.tlc oiX. *r* mix**** of .bout 5 to .bout 95 
v.i 9 ht p.rc«t of .t l...t oo. «tur.l oil .»« .bout 
v*l 9 ht prc.nt of .t ltut <*>• •yntb.tic oiX. 

Th. coocntr.t. cX.i** 1» «U1« 2* ^"'^ *» 
.X.o pr...«t .bout 0.5 to .bout 5 P.r~nt of . pour point a.pr....nt. 



